The title compound, C 12 H 15 N 5 OS, was obtained by reaction of 2-(2-(methylthio)pyrimidin-4-yl)-3-oxopropanenitrile with (tetrahydrofuran-3-yl)hydrazine dihydrochloride, and the racemic product was subsequently separated by chiral chromatography (first peak; [] D 20 = +51.3 ). The chiral center at the substituted atom of the tetrahydrofuranyl group has an R-configuration. The pyrimidine and pyrazolyl rings are almost coplanar, their mean planes forming a dihedral angle of 6.4 (1) . One of the H atoms of the amino group participates in an intramolecular hydrogen bond with the pyrimidine N atom in position 3. The second H atom is involved in an intermolecular hydrogen bond, which links the molecules into an infinite chain.
Related literature
For the structure of a related compound with a methylsubstituted amino group, see: Liu et al. (2009) Table 1 Hydrogen-bond geometry (Å , ). Data collection: APEX2 (Bruker, 2004) ; cell refinement: SAINT (Bruker, 2004) ; data reduction: SAINT; program(s) used to solve structure: SIR2004 (Burla et al., 2005) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-32 (Farrugia, 1997) ; software used to prepare material for publication: WinGX (Farrugia, 1999) .
Supplementary data and figures for this paper are available from the IUCr electronic archives (Reference: TK2382). The title compound was obtained by reaction of 2-(2-(methylthio)pyrimidin-4-yl)-3-oxopropanenitrile with (tetrahydrofuran-3-yl)hydrazine dihydrochloride. The racemic product was then separated with the help of chiral chromatography; the title compound, (I), was collected as the earlier fraction, when eluted with methanol using the Chiralpak column (99% ee;
[α] D 20 = +51.3°).
The present X-ray study unambiguously established the R configuration of the chiral center at the C3 atom ( Fig. 1) .
The pyrimidine and pyrazolyl rings lie approximately in one plane; the dihedral angle formed by their mean planes is equal to 6.4 (1)°. The orientation of the tetrahydrofurane ring can be characterized by the dihedral angle 99.6 (1)° formed by the pyrazolyl plane with the C2-C3-C4 plane.
The molecular geometry of (I) is similar to that of related compound with a methyl substituent at the amino group (Liu et al., 2009 ). However, the crystal packing is substantially different as (I) has one additional H atom capable of H-bond formation. Indeed, while the H3A atom forms an intramolecular H-bond with the N5 atom of the pyrimidine ring similar to that observed in methyl-substituted structure, the H3B atom is involved in intermolecular H-bonding, which links molecules into infinite chains running along the a axis ( Fig. 2 ; Table 2 ).
Experimental
To a suspension of 2-(2-(methylthio)pyrimidin-4-yl)-3-oxopropanenitrile (13.5 g, 70.0 mmol) in AcOH (100 ml) was added (tetrahydrofuran-3-yl)hydrazine dihydrochloride (12.3 g,70.0 mmol), and the resulting orange mixture was heated at 80°C under nitrogen for 3 h. Acetic acid was removed and the orange solid residue was partitioned between aqueous Na 2 CO 3 (200 ml) and EtOAc (400 ml). The mixture was refluxed for 30 min. The separated organic layer was washed with brine, dried over sodium sulfate and concentrated to give the crude product as a brown gum (16.82 g, 87%). The brown gum (8.32 g) was purified by flash chromatography using 30-70% EtOAc in hexane to afford a yellow solid (5.96 g). methyl-, methylene-and methine-H atoms, respectively; N-H 0.87 Å) and included in the refinement in the riding model approximation. The U iso (H) values were set to 1.2U eq of the carrying atom except for 1.5U eq for methyl-H atoms. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 0.0258 (7) 0.0512 (9) 0.0293 (7) −0.0007 (6) −0.0009 (5) 0.0000 (7) supplementary materials sup-5 C7 0.0269 (7) 0.0473 (8) 0.0282 (7) 0.0005 (6) −0.0020 (5) −0.0004 (6) C8 0.0262 (6) 0.0443 (8) 0.0320 (7) −0.0002 (6) 0.0010 (5) 0.0008 (6) C9 0.0277 (7) 0.0655 (11) 0.0350 (7) 0.0007 (7) −0.0029 (6) 0.0006 (9) C10 0.0259 (7) 0.0684 (11) 0.0456 (9) 0.0031 (9) 0.0023 (6) −0.0035 (9) C11 0.0315 (7) 0.0471 (8) 0.0327 (7) −0.0020 (7) 0.0027 (5) −0.0045 (8) C12 0.0438 (9) 0.0754 (13) 0.0385 (9) 0.0067 (9) −0.0061 (7) −0.0041 (10) N1 0.0254 (6) 0.0642 (9) 0.0282 (6) 0.0003 (6) −0.0011 (5) −0.0007 (6) N2 0.0290 (6) 0.0884 (12) 0.0290 (7) −0.0003 (7) −0.0043 (5) −0.0034 (8) N3 0.0284 (6) 0.0917 (13) 0.0278 (6) 0.0010 (7) −0.0043 (5) −0.0065 (8) N4 0.0293 (6) 0.0657 (9) 0.0408 (7) −0.0002 (7) 0.0045 (5) −0.0076 (9) N5 0.0287 (6) 0.0435 (7) 0.0300 (6) −0.0016 (5) 0.0020 (4) −0.0026 (6) O1 0.0460 (8) 0.0826 (11) 0.0604 (9) 0.0041 (8) 0.0233 (6) 0.0185 (8) S1 0.0394 (2) 0.0852 (4) 0.0311 (2) −0.0016 (2) 0.00439 (15) −0.0075 (2) Geometric parameters (Å, °) 
